A RELATIVELY easy and rapid technique for gener-•**• ating foams in vitro from forage crops was recently developed in this laboratory (1). Results obtained with the new method were comparable to those reported by other workers who related their studies with the incidence of bloat in cattle. However, relatively large variability within treatments limited the usefulness of the technique as a means of assaying plants within varieties.
In the previous report (1) it was inferred that foam produced in vitro was caused by protein (s). Recently, McArthur and Miltmore (3) identified a protein as a foaming agent in alfalfa leaves. Therefore altering the technique to stabilize proteins was the first step to improve the method.
The foaming technique, as previously described (1), consisted essentially of extracting a 2-to 3-g. sample of forage with water in a laboratory mixer and generating foam from the extract in a food mixer. samples of red clover (Trifolium pratense L.) leaves ranged from 10 to 50%. Substituting fat-free milk powder (38% protein) in place of clover leaves as the foaming agent produced C values of about 0.5 and 2.5% with phosphate buffer (pH 5.6) and tap water solvents, respectively. It was inferred from these data that a large amount of variability was inherent in the leaf samples or the extraction technique and that water caused more variability than buffer as a solvent. Subsequent work has shown that variability among leaf samples can be controlled to acceptable limits, i.e., C = 5 to 15% by: (a) using phosphate buffer at pH 5.6 chilled to 5° C. as the solvent; and (b) maintaing a cold temperature during the extraction phase by submerging the laboratory mixer vessel in an ice bath. Temperature was not a critical factor for generation of the foam in the food mixer therefore it was done at room temperature. Pressey et al. (4) reported that a factor from alfalfa leaves which caused stability of foams in vitro was preserved by freezing the sample, and that frozen samples produced a greater volume of foam with less variability than comparable fresh leaves. In the present study in which there was a greater volume of solvent per unit of leaf material, there were no significant differences in either the volume of foam produced or C values between fresh and frozen samples. However, it was noted that foam volume decreased rapidly if frozen samples were stored for over 24 hours, or if they were permitted to thaw at temperatures slightly above freezing for more than 5 minutes before the extraction process.
Altering the technique as described previously resulted in significant differences in foaming values among clones of red clover. In one test with 6 clones a positive correlation (r = 0.801*) was obtained between leaf samples taken from fields in summer and greenhouses in winter months. Table 1 is a list of average foam values for 4 replications of clones of red clover with leaf samples from greenhouse plants. All clones were derived from plants of the Kenland variety and were chosen to represent three characteristics: persistence in the field in Kentucky, a random sample of the Kenland population, and self-compatible inbred plants which are relatively nonpersistent. Further details concerning selection of the clones are described in an earlier publication (2). Differences in foaming values among clones were quite evident; however, there were no significant differences among groups of clones. This indicates that factors associated with foaming were not directly related to either persistence in the field or self-compatibility.
Foam values for 75 Kenland red clover plants sampled at random from fields in summer months were of the same order of magnitude as the values shown in Table 1 . These values are generally more than those of the non-bloating legumes such as birdsfoot trefoil and lespedeza. From the limited survey of red clover it may be inferred that a major
